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Corticolous algae were isolated from six samples of tree bark in Shibetsu, Hokkaido, northern 
Japan. They were cultured and studied taxonomically. As the result, 13 species of corticolous algae 
were identified. Two species, Radiosphaera minuta and Coccomyxa gloeobotrydiformis, are newly 
reported from Japan. Radiosphaera minuta, Bracteacoccus minor, Neochloris alveolaris and Coccomyxa 
gloeobotrydiformis have not been recorded previously as corticolous algae. 


We found many algal species called epiphloedal 
or corticolous algae on bark, which are well 
adapted to subaerial habitats. Although the habitat 
of these algae is arid frequently, they can obtain 
water from precipitation or humid air. Moreover, 
tree bark can remain moist for long periods and 
is usually suitable for the growth of the algae. 

During the last thirty years, many investigators 
have studied the taxonomy of such corticolous 
algae. (Vischer 1960; Skvortzov 1967; Foerster 
1971; Cox & Hightower 1972; Wylie & Schlichting 
1973; Graham et al. 1981; Handa & Nakano 1988; 
Nakano & Handa 1988, 1990; Nakano et al. 1991). 
Among them Foerster (1971) reported 77 genera 


of epiphytic algae from a Puerto Rican forest. 
However, our knowledge concerning corticolous 
algae are not yet sufficient. 

In Japan, 33 species of corticolous algae have 
been reported from western districts (Akiyama 
1961; Akiyama & Hirose 1967; Handa & Nakano 
1988; Nakano & Handa 1988, 1990; Nakano et al. 
1991). In this study, we studied some bark samples 
collected from Hokkaido, northern Japan. As a 
result of the study, 13 species of al gal species were 
detected. 

Materials and Methods 

The area studied, Shibetsu, is situated at 
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43°39’ N. latitude and 145°03’ E. longitude, and 
looks out on the Nemuro Straits. In this district, 
the forest mostly consists of Quercus mongolica 
var. gr osseser rata. Six bark samples (Handa-375 
to 380) were collected on 24 July, 1989. All consist 
of Quercus bark, except for 377, 380 which were 
from Betula platyphylla var. japonica. In the field, 
visible algal colonies were not present on trees from 
which bark samples were collected. Isolation and 
culture technique are described by Nakano et al. 
(1991). Each algal strain was cultured for about 
two weeks on 1 x NBBM agar slants under 
standard conditions. Light microscopy was carried 
out using a Nikon OPTIPHOT microscope. The 
existence of the pyrenoid was confirmed by 
staining with Azocarmine-G (Ettl 1976). Dilute 
aqueous methylene blue was used to determine the 
presence of gelatinous matrices. All strains used 
in this study are deposited in the Culture Collec- 
tion of Botanical Institute, Hiroshima University, 
Hiroshima 730 (CCHU). 

List of the Species 
Xanthophyceae 

1. Botrydiopsis alpina Vischer, Erg. Wiss. 
Unters. Schweiz Nationalparkes 1: 487, figs. 5,6, 
1945. (Fig. 4: 1, 2) 

Mature vegetative cells spherical, 15-20 pm in 
diameter. Cell wall smooth, thin but sometimes 
thickened in old cultures. Chloroplasts many, 
parietal, oval, constricted at the middle portion, 
with a stigma at the portion of constriction in log 
phase cultures, but in the stationary phase of 
cultures chloroplasts flattened and stacked. 
Multinucleate in adult cells. Oil droplets present. 

Reproduction by formation of zoospores or 
apianospores. Zoospores without cell wall, 
polymorphic, 2-4 pm in width, 6-10 ^m in 
length, with two unequal flagella, with one or two 
chloroplasts. Only one chloroplast with a stigma. 


Nucleus and contractile vacuoles indistinct. 
Apianospores produced 8, 16 or 32 in a 
sporangium, spherical, 3-6 pm in diameter. 

Specimen examined: Handa-375. 

Culture No.: Handa-375p in CCHU. 

This species was isolated from different aerial 
habitats, viz. soils (Vischer 1945, Reisigl 1964) and 
barks (Nakano & Handa 1990, Nakano et al. 
1991). 

Chlorophyceae 

2. Radiosphaera minuta Herndon, Amer. J. 
Bot. 45: 317, figs. 70-74, 1958. (Fig. 1: 1-11; 
Fig. 4: 3-5) 

Mature vegetative cells broad ellipsoidal or 
spherical, 9-15 ( um in width, 12-18 pm in length. 
Chloroplast radiating from the cell center to the 
cell wall. Pyrenoid central, surrounded by many 
starch grains. Contractile vacuoles and oil droplets 
present. Nucleus single. 

Reproduction by zoospores and apianospores. 
Zoospores ellipsoidal to cylindrical with round 
ends, 4.5-7 pm in width, 10-13 pm in length. 
Cell wall thin and smooth, with small papillae. 
Flagella two, equal to or sometimes slightly shorter 
than the cell length. Two contractile vacuoles 
located in the anterior part. Chloroplast parietal, 
variously lobed and incised at margins. Pyrenoid 
single, rarely 2-3, surrounded by many starch 
grains, 2-3 pm in diameter. Stigma located in the 
anterior quarter of the cell. Nucleus single and 
posterior. Apianospores usually ellipsoidal or 
rarely subspherical, 4 or 8 per sporangium. Asexual 
reproduction by forming 2, 4 or 8 daughter cells. 

Specimen examined: Handa-375. 

Culture No.: Handa-375e in CCHU. 

This species is a new record for Japan. This is 
the first record of the species as a corticolous alga. 

3. Neochloris alveolaris Bold, Amer. J. Bot. 45: 
737, figs. 1-16, 1958. (Fig. 2: 1-7; Fig. 4: 6-8) 
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Cells spherical to subspherical, 3.5-20(25) fim 
in diameter. Cell wall thin. Chloroplast parietal 
filling about 2/3-3/4 the cavity of the cell, with 
undulate to irregularly incised margin. Pyrenoids 
single or sometimes 2, ellipsoidal, covered with 
many minute starch grains, 2-4 fim in width, 3-6 
ft m in length. Nucleus single. 

Reproduction by forming zoospores and 
apianospores. Zoospores without cell wall, 
polymorphic, 2.5-3.5 fim in width, 7-9 fim in 
length, with two flagella of equal length. Stigma 
and two contractile vacuoles at the anterior end. 
Stigma located in the central portion. 
Apianospores produced 8, 16 or 32 in a 
sporangium, spherical, 3-6 fim in diameter. 

Specimen examined: Handa-376. 

Culture Nos.: Handa-376f, 376n in CCHU. 

This species has previously been isolated from 
soil in the U. S. A. (Bold 1958) and Japan 
(Watanabe 1979, 1983). This is the first record of 
the species as a corticolous alga. 

4. Bracteacoccus minor (Chodat) Petrovå, Beih. 
Bot. Centralbi. 48: 221, figs. 1-7, 1931. (Fig. 2: 
8-18; Fig. 5: 1, 2) 

Cells spherical, 4-20(30) fim in diameter. Cell 
wall thin. Chloroplasts parietal, disk-shaped and 
few in number in young cells, polygonal or discoid 
and numerous in mature cells, constricted in the 
middle. Pyrenoid absent. Mature cells 
multinucleate. 

Reproduction by forming zoospores and 
apianospores. Zoospores without cell wall, 
polymorphic, generally in raindrop-like shape, 
2-3 /*m in width, 5-7 in length, with two 
flagella and contractile vacuoles at the anterior end. 
Chloroplast one or two in number. Stigma in the 
mid- to posterior region of the cell. Apianospores 
8 or 16, ovoid to globose, 4-6 am in width, 4.5-7 
fim in length. 

Specimens examined: Handa-375, 376. 


Culture Nos.: Handa-375b, 375c, 376a, 376h in 
CCHU. 

This species has been isolated from soils 
collected world wide (e.g. Starr 1955; Akiyama 
1970a; Desortova 1974; Watanabe 1979; Broady 
1982) and also as an epiphyte on spikes of Typha 
(Nakano 1985). This is the first record of the 
species as a corticolous alga. 

5. Coccomyxa gloeobotrydiformis Reisigl, Ost. 
Bot. Z. 116: 492-506, fig. 3, 1969. (Fig. 3: 1,2; 
Fig. 5: 3, 4) 

Colonies softly mucilaginous, with cells 
irregularly distributed and temporarily arranged in 
groups of four or eight recently released spores. 
Cells ellipsoidal, 3-8 ^m in width, 5-10 fim in 
length. Chloroplast parietal, often divided into two 
large lobes. Pyrenoid absent. Oil dr oplets present. 
Nucleus single. 

Reproduction by formation of 2, 4 or 8 ellip¬ 
soidal autospores. 

Specimen examined: Handa-376. 

Culture No.: Handa-376q in CCHU. 

Our strain agrees well with the original descrip- 
tion by Reisigl (1969) with the exception of 
numbers of autospores. Reisigl (1969) has reported 
formation of 2 or 4 autospores, but our strain 
usually formed 8 autospores, as reported by 
Broady (1982). 

This species is newly found in Japan. This is 
the first record of the species as a corticolous alga. 

6. Chlorella ellipsoidea Gerneck, Beih. Bot. 
Centralbi. 21, Abt. 2: 250, PI. XI: figs. 45-51, 
1907. (Fig. 5: 5, 6) 

Cells solitary, narrowly or broadly ellipsoidal 
or sometimes ovoid, 3-10 fim in width, 5-15 fim 
in length. Cell wall thin, slightly thickening in 
stationary phase cultures. In young cells, chloro¬ 
plast thin, band-shaped or saucer-shaped with 
rather smooth margin, filling 2/3 to 1/2 of the cell 
periphery. In adult cells, it becomes irregularly 
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undulated, lobed at the margin. Pyrenoid single, 
distinet, spherical, surrounded by many starch 
grains. Oil droplets and vaeuoles present. Nucleus 
single. 

Reproduction by 2, 4, 8 or 16 autospores. 
Autospores produced by the progressive cleavage 
of protoplast, unequal in size. 

Specimen examined: Handa-379. 

Culture No.: Handa-379f in CCHU. 

This species has been known to occur in small 
pools (Fott & Novåkovå 1969), in soil (Watanabe 
1977), on humid surfaces (Fott & Novåkovå 1969), 
and on barks (Nakano et al. 1991). Also, it was 
isolated as phycobiont from lichens such as 
Trapelia coarctata (Tschermak-Woess 1978) and 
Woessia fusarioides (Tschermak-Woess 1988). 

7. Chlorella fusca Shihira et Krauss, Chlorella, 
Physiol. Taxon.: 35, figs. 43, 44, 1965. (Fig. 5: 7, 
8 ) 

Cells solitary, spherical or ellipsoidal, 4-12/zm 
in width, 4.5-15 pm in length, but sometimes up 
to 20 pm in diameter. Cell wall thin, slightly 
thickening in the stationary phase of cultures. 
Chloroplast parietal, perforated by narrow inci- 
sions. Pyrenoid single, distinet, spherical, cover ed 
with two saucer-shaped starch grains. Oil droplets 
present. Vaeuoles rare, usually lacking. Nucleus 
single. 

Reproduction by 2, 4, 8 or 16 autospores. 
Autospores produced by the progressive cleavage 
of protoplast, equal in size in a sporangium. Empty 
mother-cell wall deeply ruptured. 

Specimens examined: Handa-375, 376, 377. 

Culture Nos.: Handa-375x, 376m in CCHU. 

This species has previously been isolated from 
soil (Watanabe 1977) and also from barks (Handa 
and Nakano 1988, Nakano et al. 1991). 

8. Chlorella saccharophila (Kriiger) Migula, 
Kryptogamenfl. Deut., Osterr. Schweiz 2: 627, fig. 
35, 1907. (Fig. 6: 1, 2) 


Cells solitary, ellipsoidal to ovoid-ellipsoidal, 
3-6 i^m in width, 5-10 pm in length. Cell wall 
thin at all ages in culture. Chloroplast parietal, 
thin, broadly band-shaped or saucer-shaped, with 
smooth margin, filling 1/2 to 2/3 of the cell 
periphery. Pyrenoid single, indistinet, spherical, 
without starch sheaths. Vaeuoles and oil droplets 
not present. 

Reproduction by 2, 4 or 8 autospores. 
Autospores produced by the progressive cleavage 
of protoplast, equal in size. Empty mother cell wall 
pouch-like. 

Specimen examined: Handa-377. 

Culture No.: Handa-377b in CCHU. 

This species has been isolated from aerial 
habitats, such as soil, rocks, barks and sap of trees, 
etc. (Fott & Novåkovå 1969, Watanabe 1977, 
Nakano et al. 1991). 

9. Pseudococcomyxa simplex (Mainx) Fott, 
Preslia 53: 5, 1981. (Fig. 6: 3, 4) 

Cells solitary, ellipsoidal to broadly ellipsoidal, 
ovoid, a little asymmetric, 2.5-5 pm in width, 
6-13 pm in length. Chloroplast parietal, band¬ 
shaped or saucer-shaped with smooth margin, 
filling about a half of the cell lumen. Pyrenoid 
absent. Nucleus single. Oil droplets present. Cells 
attached to a substratum with mueilage produced 
from the cell apex. 

Reproduction by forming 2, 4 or 8 autospores. 
Autospores produced by the progressive cleavage 
of protoplast, equal in size. 

Specimens examined: Handa-377, 378, 379. 

Culture No.: Handa-379b in CCHU. 

This species has been found in aquatic habitats 
(Hindak 1980, Komårek & Fott 1983) or in soils 
(KorSikov 1953, Desortovå 1974) and from barks 
(Nakano et al. 1991). 

10. Scotiellopsis terrestris (Reisigl) PunCochå- 
rovå et Kalina, Arch. Hydrobiol. Suppl. 60, Algol. 
Stud. 27: 137, fig. 15: c, d, 16-20; 21: b, 1981. 
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(Fig. 6: 5) 

Cells solitary, ellipsoidal, with an acute end at 
each polar, 6-13 /tm in width, 10-20 /an in 
length. Cell wall thin, sometimes thickened in the 
stationary phase of cultures, pro vided with about 
10 fine longitudinal ridges. Chl or oplast parietal, 
perforated by narrow incisions, sometimes divided 
into several segments. Pyrenoid distinet, covered 
with two saucer-shaped starch grains. Vacuoles and 
oil droplets present. Nucleus single. Granules 
numerous in a cell lumen. 

Reproduction by 2, 4 or 8 autospores. Auto¬ 
spores produced by successive cleavage of proto- 
plast. Empty mother-cell wall split laterally. 

Specimen examined: Handa-375. 

Culture No.: Handa-375u in CCHU. 

This species has been found in soil (Reisigl 1964, 
as Scotiella terrestris ) and on barks (Handa & 
Nakano 1988, Nakano et al. 1991). 

11. Klebsormidium flaccidum (Kiitzing) Silva, 
Mattox et Blackwell, Taxon 21: 643, 1972. [Fig. 
6 : 6 ] 

Filaments long, but sometimes divided into 
short fragments in cultures. Individual cells cylind- 
rical, 6-10 p m in width, 6-20 pm in length. 
Chloroplast single, band-shaped, filling about a 
half of the cell lumen, with a single distinet 
pyrenoid. Nucleus single. Vacuoles, oil droplets 
and many granules present. 

Reproduction by fragmentation, and by zoo¬ 
spores and apianospores. 

Specimens examined: Handa-375, 376. 

Culture No.: Handa-375v in CCHU. 

This species is mostly aerophilous being widely 
distributed in the world. It often forms a plant 
mass on moist or dry soil, wet rock, barks or walls 
of culture vessels (Ramanathan 1964). This species 
has been reported also in Japan, from various 
aerophilous habitats such as in/on soil (Akiyama 
1961, 1965, 1966, 1970b, Akiyama and Nishigami 


1967, Nakano 1971), on the surface of spikes of 
Typha (Nakano 1985), and on barks (Handa and 
Nakano 1988, Nakano et al. 1991). 

12. Stichococcus bacillaris Någeli, Gattung 
einzell. Alg.: 77, fig. 4: G, 1849. (Fig. 6: 7) 

Filaments short, composed of 2-4 cells, and 
frequently fragmented into unicells. Cells cylind- 
rical with broadly rounded ends, 2-3.5 pm m 
width, 3.5-10 pm in length. Cell wall thin 
throughout the culture age. Chloroplast parietal, 
plate-like, filling about 1/2 of the cell lumen. 
Pyrenoid single, indistinet, without starch sheath. 
Oil droplets present in old cells. Nucleus single. 

Specimens examined: Handa-375, 376, 378, 
379, 380. 

Culture Nos.: Handa-378e, 379a, 380b in 
CCHU. 

This alga is one of the commonest aerophilous 
algae. It is found on bark, damp or dry earth, 
walls, floating wood, etc. (Ramanathan 1964). In 
Japan, this species has been frequently reported 
from soils (Akiyama 1965, 1966, 1970b; Akiyama 
and Nishigami 1967; Nakano 1971, 1981, 1983) 
and barks (Handa and Nakano 1988; Nakano et al. 
1991), and moreover isolated from the surface of 
spikes of Typha (Nakano 1985). This species has 
also been isolated from some species of lichens as 
a symbiont (Raths 1938). 

13. Diplosphaera chodati Bialosuknia emend. 
Vischer., Schweiz. Zeits. Hydrologie XXII: 338, 
fig. 6, 1960. (Fig. 6: 8) 

Cells usually solitary but attached in pairs 
immediately after cell division, occasionally 
forming filaments of 3-5 cells or 4-cell packets. 
Cells rounded to ellipsoidal, 3-5 pm in diameter 
and up to 6 pm in length. Cell wall thin throughout 
the culture age. Chloroplast parietal, plate-like, 
filling about a half of the cell lumen. Pyrenoid 
single, indistinet. Oil droplets present in old cells. 
Nucleus single. 
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Specimen examined: Handa-380. 

Culture No,: Handa-380g in CCHU. 

This species has been found in a lichen 
Lecanora tartarea as a symbiont and on chalky clay 
soil (Ramanathan 1964) and also from barks 
(Nakano et al. 1991). 

We wish to express our thanks to Prof. Z. 
Iwatsuki, Hiroshima University, who gave us 
valuable comments on the manuscript and Dr. P. 
Broady, University of Canterbury, for his valuable 
comments and correction of the English text. We 
are also very grateful to Mr. T. Iida, Hiroshima 
University, for the collection of important bark 
samples. 

Endnote 

1) Contribution from the Phytotaxonomical 
and Geobotanical Laboratory, Hiroshima 
University, N. Ser. No. 408. 
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Fig. 2. 1-7 Neochloris alveolaris Bold. 1: young vegetative cell; 2: early stage of mature vegetative cell 

(median optical section); 3: surface view of the same cell; 4: mature vegetative cell (median optical section); 
5: early stage of zoosporogenesis; 6: aplanosporangium; 7: zoospore. 8-18 Bracteacoccus minor (Chodat) 
Petrovå. 8, 9: young vegetative cells; 10: early stage of mature vegetative cell (median optical section); 11: 
surface view of the same cell; 12: mature vegetative cell (median optical section); 13: surface view of the same 
cell; 14: old vegetative cell (median optical section); 15: surface view of the same cell; 16: aplanosporangium; 
17, 18: zoospores. 
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Fig. 4. 1, 2 Botrydiopsis alpina Vischer. 1: young and mature vegetative cells, note a stigma in a chloroplast; 
2: old vegetative cell with stack chloroplasts. 3-5 Radiosphaera minuta Herndon. 3: ellipsoidal mature 
vegetative cells; 4: young vegetative cells and spherical mature vegetative cells; 5: zoospore and 
aplanosporangium. 6-8 Neochloris alveolaris Bold. 6: young and mature vegetative cells; 7: zoosporangia; 
8: rupture of an aplanosporangium. Scale bars: 10 ^m. 






Fig. 5. 1, 2 Bracteacoccus minor (Chodat) Petrovå. 1: mature vegetative cells; 2: aplanosporangia. 3, 4 

Coccomyxa gloeobotrydiformis Reisigl. 3: vegetative cells and autosporangia; 4: vegetative cells with gelatinous 
matrix stained by methylene blue solution. 5, 6 Chlorella ellipsoidea Gerneck. 5: vegetative cells and 
autosporangium; 6: rupture of an autosporangia. 7, 8 Chlorella fusca Shihira et Krauss. 7: vegetative cells, 
autosporangia and empty mother cell wall; 8: vegetative cells with many oil droplets. Scale bars: lO^m. 
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Fig. 6. 1,2 Chlorella saccharophila (Kriiger) Migula, vegetative cells and autosporangia. 3, 4 Pseudococcomyxa 
simplex (Mainx) Fott. 3: vegetative cells and autosporangium; 4: vegetative cells with many oil droplets. 5 
Scotiellopsis terrestris (Reisigl) Puncochårovå et Kalina, mature vegetative cells. 6 Klebsormidium flaccidum 
(Kiitzing) Silva, Mattox et Blackwell, long filament and fragmentation of filaments. 7 Stichococcus bacillaris 
Någeli, short filaments of vegetative cells. 8 Diplosphaera chodati Bialosuknia emend. Vischer, two-cell or 
four-cell packets. Scale bars: 10«m. 























